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(54) WATER-BASED INK FOR INK JET PRINTING 
(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a water-based ink high in infiltrativity and redissolvability by adding a lower 
alcohors propylene oxide addition polymer to an ink prepared by dispersing in an aqueous medium a colored resin 
particles with a colorant contained in a film-forming resin. 

SOLUTION: First, an ink is prepared by the following process: a film-forming resin (e.g. styrene-acrylic acrid resin) 
and a colorant (e.g. carbon black) are blended with methyl ethyl ketone and glass beads followed by kneading by 
use of a paint shaker, and methyl ethyl ketone and isopropyl alcohol are then added to the resultant blend into a 
mill-base solution, which, in turn, is incorporated with triethanolamine followed by dripping a mixed solution 
composed of glycerol and ion-exchanged water into the mixture under agitation followed by distilling off the organic 
solvent. The ink thus prepared is such one that colored resin particles with ^the colorant included in the film- 
forming resin is dispersed in an aqueous medium. Subsequently, the ink is blended with a lower alcohol's propylene 
oxide addition polymer to obtain the objective water- based ink low in blurring and foaming and good in infiltrativity 
and redissolvability. . , . ^ 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. ^^* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] the Inkjet record characterized by containing the propylene oxide addition polymer of lower alcohol in the 
ink which the coloring resin particle to which the endocyst of the coloring agent (B) was carried out with film- 
forming resin (A) is distributing in an aquosity medium — service water — sex ink. 

[Claim 2] Ink according to claim 1 ink is ink which contains self-water-dispersion resin as resin (A), or is [ ink ] ink 
containing film-forming resin and a surfactant hydrophobic by water-insoluble nature as resin (A). 
[Claim 3] Ink according to claim 1 whose ink is ink which contains self-water-dispersion resin as resin (A). 
[Claim 4] Ink according to claim 1, 2, or 3 whose propylene oxide addition polymer of lower alcohol is a propylene 
oxide addition polymer of the lower alcohol of carbon numbers 1-6. 

[Claim 5] Ink according to claim 1, 2, or 3 whose propylene oxide addition polymer of lower alcohol the propylene 
oxide-ethylene oxide of the lower alcohol of carbon numbers 1-6 is an addition polymer. 

[Claim 6] Ink according to claim 1, 2, or 3 whose number of propylene oxide addition mols of the propylene oxide 
addition polymer of lower alcohol is two - eight mols. 

[Claim 7] Ink according to claim 5 whose addition polymer is a polymer whose propylene oxide-ethylene oxide of the 
lower alcohol of carbon numbers 1-6 is two - eight mols of propylene oxide addition mol numbers, and two - eight 
mols of ethylene oxide addition mol numbers. 

[Claim 8] Ink according to claim 4 whose propylene oxide addition polymer of lower alcohol is an one mol adduct of 
propylene oxide of the lower alcohol of carbon numbers 2-4. 

[Claim 9] Ink according to claim 4 whose propylene oxide addition polymers of lower alcohol are 10-40 average 
addition mols of the propylene oxide of the butyl alcohol of a carbon number 4. 

[Claim 10] Ink according to claim 3 in which the acid number in which the resin in ink (A) has an acid radical is 
characterized by being self-water-dispersion resin with which it comes to neutralize or more 50 some 280 or less 
synthetic resin [ at least ] (a) by the base (b). 

[Claim 1 1] Ink according to claim 10 whose base (b) is, an alcoholic amine. 
[Translation donej 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the Inkjet record of the blot on a recorded material with little this invention — service water 

— the Inkjet record by which the self-water-dispersion resin containing a coloring agent was preferably distributed 
in the aquosity medium about sex ink and which there were few blots on a recorded material and they moreover • 
made reduce foamability — service water — it is related with sex ink. 
[0002] 

[Description of the Prior Art] Although the ink for Inkjet record has oily ink and water color ink when it is divided 
roughly, oily ink has a problem an odor and in respect of toxicity, and is. becoming in use [ water color ink ]. 
[0003] However, since many of conventional water color ink used water soluble dye as a coloring agent, it had the 
fault that a water resisting property and lightfastness were bad. Moreover, since the color was dissolving with the 
molecular level, when printed in the so-called regular papers, such as a copy paper currently generally used in office, 
the bleeding called a mustache-like feather ring was produced and remarkable- deterioration of printing quality had - 
been caused. 

[0004] The various proposals of the pitch powder type ink which connotes a coloring agent as ink. or the polymeric 
latex or the microcapsule of the resin dissolution mold which the so-called water pigment ink was variously 
proposed [ mold ] in the past in order to improve the above-mentioned fault, for example, distributed carbon black 
and an organic pigment, using water soluble resin as a binder-cum-a dispersant are made. 
[0005] The water color ink of a resin dissolution mold tended to produce the abnormality injection by the ink 
viscosity rise near a nozzle, and the worst nozzle blinding with moisture evaporation of ink. Moreover, since water 
soluble resin was used, a water resisting property was not able to say that it was enough. 

[0006] There is an advantage of the viscosity rise accompanying moisture evaporation of ink having comparatively 
little pitch powder type water color ink, and excelling in a water resisting property. Specifically by the ink 
constituent and JP.62-95366,A containing the urethane polymer latex containing a color, it mixes with the water 
solution which dissolves a polymer and fat dye and contains a surface (interface) activator further in a water- 
insoluble nature organic isolveht at JP.58-45272.A. After making it emulsify, the ink "containing the color by which 
evaporated the solvent and endocyst was carried out into the polymer particle is proposed, the manufacturing 
method of the coloring agent aqueous suspension by making boundary tension between the organic solvent at the 
time of capsulation and water into 10 dynes or less is proposed, and the recording ink containing the coloring matter 
which carried out macro capsulation similarly etc. is proposed by JP.1-170672.A at JP,62-254833A 
[0007] However, it was not necessarily enough, and the distributed stability of the coloring resin distribution object 
obtained by them had large foaming under the effect of the sur^ce active agent used at the time of capsulation, 
and was not necessarily enough. [ of the injection property of an ink jet ] 

[0008] Although conventional ink which was described above has approaches, such as addition of the defoaming 
agent of emulsification distributed process input output equipment of a silicone system known conventionally, in 
order for a blot to tend to become comparatively large on a recorded material, and foaming is large and to improve 
these, in them, effectiveness is weak. 

[0009] moreover, the case where, especially as for microcapsule type ink. it uses together water-insoluble nature, 
and hydrophobic film-forming resin and a hydrophobic surfactant when using the defoaming agent and penetrating 
agent of a general solvent system — an imitation — the case where self-water-dispersion film-forming resin is 
used — an imitation — the inclination which is easy to produce the swelling of capsule resin and the dissolution, 
and becomes inadequate [ the stability of a microcapsule ] as a result was also strong. 
[0010] 

[Problem(s) to be Solved by the Invention] the Inkjet record with the well-known technical problem which this 
invention tends to solve — service water — it is in offering the ink was excellent in permeability and the blot 
excelled [ ink ] in little printing quality on the recorded material as sex ink using the ink which the coloring resin 
particle to which the endocyst of the coloring agent (B) was carried out is distributing in an aquosity medium with 
film-forming resin (A), moreover, the ink jet record containing the coloring resin particle which is excellent in 
distributed stability, and nozzle blinding does not have, either, and has the ink jet injection property by which 
foaming of ink was stabilized few, and the outstanding remelting nature, without killing the features of pitch powder 
type water color ink excellent in the said printing quality, a water resisting property, and lightfastness as a result — 
service water — it is in offering sex ink. 
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[0011] 

[Means for Solving the Problem] this invention person etc. came to solve this invention, as a result of repeating 
research wholeheartedly, in order to solve the above-mentioned technical problem. 

[0012] namely, the ink Jet record characterized by this invention containing the propylene oxide addition polymer of 
lower alcohol in the ink which the coloring resin particle to which the endocyst of the coloring agent (B) was carried 
out with film-forming resin (A) is distributing in an aquosity medium — service water — sex ink is offered. 
[0013] Generally the base of the water color ink for InkJet record of this invention has the fault of being easy to 
generate the blot on a recorded material, although a coloring agent (B) consists of an aquosity medium containing 
the coloring resin particle by which endocyst was carried out with film-forming resin (A). Moreover, by water- 
insoluble nature, in the case of hydrophobic resin, in order to surely use an emulsifier, i.e., a surfactant, together to 
it, foaming also becomes [ the film-forming resin which constitutes the particle concerned as an example in order to 
give the distributed stability in the aquosity medium of a coloring resin particle ] large. 

[0014] Moreover, since resin itself has surface activity ability apart from it also when the film-forming resin which 
constitutes the particle concerned is self-water-dispersion resin, a surfactant is not used but ** also has the 
inclination for foaming to become large. Especially in the case of the self-water-dispersion resin with which this 
inclination contains many hydrophilic radicals, such as an alkali neutralization salt of an anionic functional group, and 
********, etc., it is remarkable. 

[0015] This invention sets to one of the purposes whether the ink which the coloring resin particle which is obtained 
by such a conventional emulsion-polymerization formula, a conventional phase inversion emulsification formula, etc., 
and to which the endocyst of the coloring agent (B) was carried out with film-forming resin (A) is distributing in an 
aquosity medium loses the blot on the recorded material twisted insufficiently [ permeability ] which it has in a 

proper, and to make it decrease. Or it is setting to control a remarkable foam formation phenomenon to one' of the 

purposes. 

[0016] For this reason, although it is necessary to press down the permeability of ink, and/or foaming, distributed 
stability is good few, and the anielioration effectiveness of the permeability to a recorded material is more high, or 
the dissolution and swelling of a coloring resin particle use the propylene oxide addition polymer of lower alcohol by 
this invention as the defoaming agent which controls foaming effectively, or a permeability grant agent, 
[0017] As a propylene oxide addition polymer of this lower alcohol, the propylene oxide addition polymer of the lower 
alcohol of carbon numbers 1-6 is mentioned, for example, and. specifically, the propylene oxide independent addition 
polymer of the lower alcohoj of carbon numbers 1-6, ************ of the propylene oxide of the lower alcohol of 
carbon numbers 1-6 and other alkylene oxide, etc. are mentioned.- ► 

[0018] As alkylene oxide of others which are used together by the propylene oxide in this case, ethylene oxide, a 
tetrahydrofuran, etc. are mentioned, for example. The permeability amelioration effectiveness or the foam inhibition 
effectiveness that the direction of ah adduct makes a block the purpose by this invention compared with an addition 
polymer in random although a block is good in **** at an addition polymer even if random is [ in ************ ] an 
addition polymer for it is more high. 

[0019] The propylene oxide addition polymer of lower alcohol is a compound whose block with ethylene oxide is an • 
addition polymer and whose number of addition mols of propylene oxide and ethylene oxide is two - eight mols • j*— . ' 
respectively preferably in respect of the permeability to a recorded material, and/or foam inhibition nature. The 
ethylene oxide of a butanol and a propylene oxide block specifically have an effective addition polymer more 
preferably, and especially each number of addition mols has a three - six-mol desirable thing. 
[0020] Compared with only the propylene oxide independent addition polymer of lower alcohol being used for the 
propylene oxide addition polymer of lower alcohol, the propylene oxide-ethylene oxide of it and lower alcohol of 
concomitant use with an addition polymer is desirable, and the propylene oxide (two - eight mols)-ethylene oxide 
(two - eight mols) of the two - eight mol addition polymer of propylene oxide of the lower alcohol of carbon numbers 
1-6 and the lower alcohol of carbon numbers 1-6 of concomitant use with an addition polymer is especially the most 
desirable. 

[0021] especially the one mol adduct of propylene oxide of the lower alcohol of carbon numbers 2-4 give the 
permeability which did not spoil the stability at the time of storage of the ink which the coloring resin particle to 
which the endocyst of the coloring agent (B) be carried out be distribute in an aquosity medium, but pressed down 
condensation and the welding of the coloring resin particle which caused the poor remelting nature at the time of 
moisture evaporation of ink to the minimum, and be excellent in ink with film-forming resin (A) among the propylene 
oxide addition polymers of lower alcohol. 

[0022] the propylene oxide addition polymer of lower alcohol — ** — the polymer with 10-40 average addition mols 
of the propylene oxide of the butyl alcohol of a carbon number 4 give the antifoam which did not spoil the stability 
at the time of storage of the ink which the coloring resin particle to which the endocyst of the coloring agent (B) be 
carried out be distribute in an aquosity medium, but pressed down condensation and the welding of the coloring 
resin particle which caused the poor remelting nature at the time of moisture evaporation of ink to the minimum, and 
be excellent in ink with film-forming resin (A) inside. 

[0023] Below, the concrete example of a compound of the propylene oxide addition polymer of lower alcohol is 
shown. 

Compound 1 Propylene oxide (three mols) addition polymer compound 2 of a methanol Ethylene oxide (two mols) 
propylene oxide (six mols) addition polymer compound 3 of propanol The propylene oxide (four mols) addition 
polymer compound 4 of a butanol The ethylene oxide of a butanol - propylene oxide (Four mols) (Four mols) 
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Addition polymer compound 5 Ethylene oxide (six mols) propylene oxide (six mols) addition polymer compound 6 of a 
butanol The ethylene oxide (six mols) propylene oxide (four mols) addition polymer compound 7 of a hexanol 
propylene oxide (one mol) adduct compound 8 of propanol the propylene oxide (1 7.7 mols) addition polymer of a 
butanol — the propylene oxide addition polymer of the lower alcohol of these May use by one kind, or may combine 
two or more kinds, and, as for the content in the inside of those ink, it is desirable to be added so that foaming of 
ink may become min. Moreover, although not especially restricted to an ink front face that what is necessary is just 
to press down an addition on the level which does not carry out layer separation, generally it is about 0.01 - 10% of 
the weight of the range. 

[0024] In the film-forming resin (A) which constitutes a coloring resin particle, although there is especially no limit of 
the class of the resin (A) concerned, film-forming resin hydrophobic by water-insoluble nature and self-water- 
dispersion film-forming resin are mentioned, for example. Although the former film-forming resin is low foamability in 
itself, since its former resin itself does not have water-dispersion, as a result of containing the surfactant for making 
water distribute it in ink as an indispensable component, in the case of the ink using it. the ink becomes a thing with 
high foamability. On the other hand, the ink in which, as for the case of the latter film-forming resin. ** also contains 
the resin concerned excluding a surfactant according to the own surface activity operation of itself of a hydrophilic 
radical (or hydrophilic atomic group) becomes a thing with high foamability. 

[0025] As film-forming resin (A) contained in base ink When self-water^dispersion film-forming resin combines with 
the specific defoaming agent used by said this invention, or a permeability grant agent, the defoaming effectiveness 
is more high and a waterproof high image can be printed. The acid number especially with or more 50 280 or less 
synthetic resin (a) In the case of the self-water-dispersion resin with which it comes to neutralize at least the part 
by the base (b). the distributed stability which is remarkable, and the dissolution swelling of a coloring resin particle 
does not have it. either, and was excellent is maintainable, and it can perform printing of the image which was - • 
moreover more excellent in the water resisting property. [ of the effectiveness of said defoaming agent or a 
permeability grant agent ] . 

[0026] As film-forming resin (A), each of the water-insoluble nature and the hydrophobic film-forming resin of well- 
known common use, and self-water-dispersion resin can use it. As such resin (A), although there is especially no 
limit, acrylic acid resin, maleic resin, polyester resin, etc. are mentioned, for example. 

[0027] Most generally the synthetic resin (a) which has the specific acid number which has the acid radical for. 
obtaining desirable self-water-dispersion resin described above as resin (A) is styrene-(meta) acrylic-acid system 
resin. As the resin (a) concerned, permutation ^styrene. for example like.styrene.or alpha methyl styrene. Acrylic 
ester, such as acrylic-acid methyl ester, ethyhacrylate ester, butyl acrylate-'oster, and 2-^ethylhexyl acrylate ester. 
At least one or more monomeric units chosen from methacrylic ester, such as methacrylic acid methylester, ethyl 
methacrylate ester, methacrylic-acid butyl ester, and 2-ethylhexyl methacrylate. It is a* copolymer including at least 
one or more monomeric units chosen from an acrylic acid and a methacrylic acid. 

[0028] At least, the part twists these copolymers to bridge formation and polyvalent metal of covalent-bond nature, 
and ion bridge formation may be carried out. When using resin (A) as self-water-dispersion resin using said synthetic 
resin (a), a part of the acid radical [ at least ] needs to be neutralized by therijase (b). The neutralization by the 
base, i.e., an alkaline neutralizer, may be superfluously added, if it is necessary to neutralize to extent which the ; ^ ^ 
self-water-dispersion resin obtained does not dissolve in water and resin does not dissolve in an aquosity medium. 
[0029] Although the neutralization index of resin (a) is not necessarily limited, it is desirable to neutralize more than 
60 mol % of the acid radical of resin (a). The coloring agent obtained as a neutralization index is more than 60 mol % 
is a particle, and excellent in distributed stability. 

[0030] a base (b) — as an alkaline neutralizer — others [ alkalis /. such as a hydroxide of alkali metal, such as a 
sodium hydroxide, a potassium hydroxide, and a lithium hydroxide, ammonia, triethylamine, and a morpholine ] — 
especially — alcoholic amines, such as triethanolamine, diethanolamine. and N-methyldiethanolamine. — ink jet 
record — service water — it is desirable as sex ink. 

[0031] Although what is necessary is just to choose whether it adds in an aquosity medium, and an approach in case 
the organic solvent solution and aquosity medium of whether it is beforehand added in the organic solvent solution 
of this resin (a) and this resin (a) are mixed as an approach of adding this neutralizer to the resin (a) of the specific 
acid number which has the acid radical used by this invention, and neutralizing to it, the former is more desirable at 
a point with easy particle diameter control. 

[0032] Although especially the coloring agent (B) in this invention is not limited, colors, such as fat dye. such as 
monoazo besides organic pigments, such as azo pigments, such as inorganic pigments, such as carbon black, black 
titanium oxide, a titanium white, zinc sulfide, and red ocher, a phthalocyanine pigment, monoazo, and a JISUAZO 
system, a phthalocyanine pigment, and a quinacridone pigment, a JISUAZO system, a metallic complex system, an 
anthraquinone system, and a triaryl methane system, and a disperse dye. are used, for example. 
[0033] The endocyst of this coloring agent (B) is carried out to said film-forming resin (A) in the coloring resin 
particle in the base ink which this invention requires (this condition is called microcapsule.). It exists in the form 
distributed or dissolved in the resin (a) concerned which forms the microcapsule. Although the amount (content) of 
this coloring agent (B) used will not be specified especially if the effectiveness in this invention is attained, its 
amount which becomes 0.5 - 10 % of the weight in the water color ink finally obtained is desirable. 
[0034] The coloring resin particle in the base ink in this invention usually has that desirable in which mean particle 
diameter has the particle of less than 1 -micrometer submicron order. Although this can be obtained with the means 
of well-known common use. it can be obtained by the phase inversion emulsifying method as an example. In 
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obtaining it using the resin which can serve as self-water-dispersion by neutralization which has said acid radical, 
specifically dissolve the self-water-dispersion resin neutralized and obtained with the neutralizer as the 1st step in 
an organic solvent, it is made to distribirte and dissolve a pigment or a color, and the mill base [the film-Forming 
(resin A) organic solvent solution containing a coloring agent (B)] is created. 

[0035] The capsulation process which obtains the water-dispersion resin particle which connotes a pigment or a 
color Is carried out by mixing with the aquosity medium of an excessive amount the mill base obtained on the first 
stage story as the 2nd step. 

[0036] as the 3rd step — ink jet record — service water — in order to raise the distributed stability of the capsule 
particle In sex ink, it is desirable to put in the deliquoring process which removes the organic solvent used at the mill 
base process of the 1st step. Of course, this process of the 3rd step may be skipped depending on the case. 
[0037] In addition, after the process of the 2nd or a three-stage Is completed. It is desirable to perform the process 
which removes a large drop radial ball child by fitter filtration, centrifugal separation, etc. Although it can add at the 
process of the arbitration which prepares the water color ink of this invention and is not restricted especially, if it 
can do, as for the addition stage of the defoaming agent of this invention, or a permeability grant agent, it is 
desirable to carry out before said particle removal process. 

[0038] In addition, as base ink, without using a neutralizer, instead of self- water-dispersion resin, the ink which also 
contains a surfactant in the coloring resin particle to which the endocyst of the coloring agent was carried out uses 
together the coat moldability resin and the surfactant of hydrophobicity and water-insoluble nature, and should just 
perform said actuation in the phase inversion emulsifying method at the time of using said self-water-dispersion 
resin with the coat moldability resin of hydrophobicity and water-insoluble nature. 

[0039] In this case, the surface active agent of well-known common use, for example, the Nonion system surface 
active agent, an anion system surface active agent, a cation system -surface active agent, a- silicone system surface 
active agent, a fluorochemical surfactant, etc. are used. 

[0040] However, since the water color ink in which the direction which uses the base ink containing the coloring 
resin particle by which the endocyst of the coloring agent was carried out to the coloring resin particle to which the 
endocyst of the coloring agent was carried out with the coat moldability resin of hydrophobicity and water-insoluble 
nature with self-water-dispersion coat moldability resin compared with the base ink also containing a surface active 
agent contains the defoaming agent concerned or permeability grant agent finally obtained serves as low foamability 
more, it is desirable. 

[0041] As an organic solvent which, dissolves the resin (A) concerned in the case of phase inversion emulsification 
For example, ketone system solvents, such as an acetone, dimethyl ketone, and a methyl ethyl ketone. Alcoholic 
system solvents, such as a methanol, ethanol, and isopropyl alcohol. Aromatic series system solvents, such as 
chlorine-based solvents, such as chloroform and a methylene chloride, benzene, and toluene. Although it is usable if 
resin, such as glycol ether system solvents, such as ester system solvents, such as ethyl-acetate ester, ethylene 
glycol monomethyl ether, and ethylene glycol wood ether, and amides, is dissolved When a resinous- principle is 
acrylic resin, at least one or more- kinds of combination chosen from a ketone system solvent and an alcoholic 
system solvent is good. 

[0042] Although the amount of th is organic* solvent used will not be specified especially If the effectiveness in this 
invention is attained, its amount from which the weight ratio of (Resin A) / this organic solvent Is set to 1 / 1 - 
1/20 is desirable. 

[0043] A dispersant, a plasticizer, an antioxidant, an ultraviolet ray absorbent, etc. may be used for the above- 
mentioned mill base with said solvent, film-forming resin (A), and a coloring agent (B) as an additive if needed. 
[0044] Since the aquosity medium mixed with the above-mentioned mill base uses mainly as jet ink. In order to avoid 
nozzle blinding, the water of the grade more than ion exchange water is desirable. In addition, in this invention, an 
aquosity medium means the solvent object which contains water as a principal component. 

[0045] To this aquosity medium, it is desirable to use together the water-soluble organic solvent for desiccation 
prevention as a desiccation inhibitor as ink for Inkjet record. As this desiccation inhibitor, the effectiveness of 
preventing desiccation of the ink in injection nozzle opening of an Inkjet is given, and what has the boiling point 
more than the boiling point of the indifferent water is used. 

[0046] Especially as such a desiccation inhibitor, it is not limited and pyrrolidones, such as polyhydric alcohol, such 
as ethylene glycol known conventionally, a diethylene glycol, a polyethylene glycol, and a glycerol, a N-methyl-2- 
pyrrolidone, and 2-pyrroildone, amides, dimethyl sulfo oxide, Imidazolidinone, etc. are mentioned. 
[0047] It is better to stop a little, when the desiccation prevention effectiveness of having excelled most is shown 
especially in this invention when a glycerol is the desiccation inhibitor of Maine, and other desiccation inhibitors use 
together with a glycerol. Although it changes with classes, and it is suitably chosen from the range of the 1-150 
weight section to the indifferent-water 100 weight section, when using what used other desiccation inhibitors 
together for a glycerol and it, 10 - 50 weight section is suitable for the amount of the desiccation Inhibitor used. 
[0048] Moreover, in order to make the Ink which carried out jet injection and adhered if needed permeate well in 
paper, the water-soluble organic solvent In which the permeability grant effectiveness Is shown as a permeability 
grant agent may be added to the above-mentioned aquosity medium. 

[0049] Especially as this permeability grant agent, although not limited, glycol ether, such as lower alcohol, such as 
ethanol and isopropyl alcohol, and diethylene-glycol-N-butyl ether, etc. can be used, for example. 
[0050] The addition polymer used by this invention has the effectiveness which was excellent also as a defoaming 
agent only as a permeability grant agent, and has these properties as it was described above. Although the amount 
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of the permeability grant agent used wit! not be specified especially if the efPectiveness in this invention is attained, 
its amount which becomes 0.1 - 10 % of the weight in the water color ink finally obtained is desirable. 
[0051] Additives, such as a surfactant for water soluble resin, pH regulator, distribution, or osmosis on paper, 
antiseptics, and a chelating agent, can be added to the water color ink of this invention if needed. When mixing the 
mill base and an aquosity medium, it may add, or these additives may be added after those mixing, even if it adds in 
an aquosity medium beforehand. 

[0052] Thus, the obtained water color ink can form a desired image on a recorded material by the InkJet recording 
method. Although especially the recorded material in this case is not restricted, coat paper, a regular paper, the 
OHP film sheet for ink jet record, etc. can be used for it, for example. 
[0053] 

[Embodiment of the Invention] It is as follows, when the case where the gestalt of suitable operation of this 
invention is manufactured by the phase inversion emulsifying method is made into an example and it explains. 
[0054] The synthetic-resin solution and pigment which are obtained by ****(ing) at least one monomer chosen from 
the group which consists of styrene, permutation styrene, and acrylic ester (meta) as synthetic resin, and acrylic 
acid (meta) and with which the acid number dissolved the with an or more 50 molecular weight [ 280 or less and 
molecular weight / or more 1000 / or less 100,000 ] vinyl copolymer in the organic solvent are mixed and milled, and 
the coioring mill base is obtained. 

[0055] The aquosity dispersion liquid of the coloring resin particle (microcapsule) which the coloring resin particle to 
which the endocyst of the achromatic color pigment was carried out with the self-water^dispersion resin which the 
color dyed distributed in the aquosity medium are obtained by adding the base which may neutralize the acid radical 
of said synthetic resin to this coloring mill base, carrying out stirring mixing, dropping the aquosity medium which 

contains water under stirring further, mixing, and performing phase-inversion emulsification. Vacuum distillation is 

performed, the organic solvent furthermore used for the dissolution of synthetic resin is removed, and base ink is 
obtained. 

[0056] then, the propylene oxide addition polymer of the lower alcohol of carbon numbers 3-6 — preferably By 
**)|c>|e****j|t*:|c* with ethylene oxide The number of addition mols of propylene oxide and ethylene oxide carries out 
specified quantity addition of the one mol adduct of 2 propylene oxide of the defoaming agent which is -eight mols, 
or the lower alcohol of carbon numbers 2-4. or the polymer with 10-40 average addition mols of the .propylene oxide 
of butyl alcohol respectively, removal of a large drop radial ball child — carrying out — foa'mability — small — 
. moreover — the permeability to a recorded material good — little ink jet record of a^blot — service water — 
sex ink is obtained. . . . , . d, ^ ... 

[0057] 

[Example] Next, an example and the example of a comparison are given and this invention is explained still more 
concretely. In addition, the "section'' in the following examples expresses the "weight section." 
(Example of the mill base) • • . * . , . - . . » 

Carbon black 20 section styrene acrylic acid resin The 20 sections (styrene / acrylic-acid / methacrylic acid 
=65/10/25; molecular weight 45.000, acid-number 241, and glass transition temperature of 1 16 degrees: 0) . 
•Methyl ethyl ketone 50 section glass bead The compound'Of the- 150.sections is milled with a< paint shaker for 4 
hours, and it is a methyl ethyl ketone. 40 section isopropyl alcohol The 40 sections were added, contents were 
taken out and the mill base solution 1 70 section was obtained. 

(Example 1) Stirring for the triethanolamine 8.5 section (about 100% of neutralization indices of resin) in the 
mill base 170 section of the example of the mill base, the mixed liquor of the glycerol 200 section and the ion- 
exchange-water 600 section was dropped at the rate of 5ml/m, and the coloring microcapsule was obtained. A : 
methyl ethyl ketone and isopropyl alcohol were distilled off for the obtained capsule liquid using the rotary 
evaporator, and the last coloring resin particle (microcapsule) water distribution object was obtained. This water 
distribution object (water color ink of the base) had high foamability. 

[0058] use [ the compound 1 ] 1.2-micrometer filter for 3 ^^^^^ and this water distribution object to the coloring 
resin particle (microcapsule) water distribution object 100 section — a fault — carrying out — ink jet record — 
service water — it considered as sex ink. 

[0059] The coloring resin particle in the obtained water color ink (microcapsule) had little foaming of ink after having 
the mean particle diameter of 0.23 micrometers, there is also no aggregate and stable distribution is shown over a 
long period of time, and putting in 10ml of ink and strong-**(ing) it in a 20ml test tube. Printing using an ink jet 
printer was stable, and did not produce nozzle blinding, either. Moreover, when printed in the regular paper (PPG 
form) using the obtained ink, it dried immediately and few printing images of a blot were obtained. 
(Example 2) the ink of an example 1 — a compound 4 — further — use 1.2-micrometer filter for 0.08 ****** and 
this water distribution object — a fault — carrying out — ink jet record — service water — it considered as sex 
ink. 

[0060] The coloring resin particle in the obtained water color ink (microcapsule) had very little foaming of ink after 
having the mean particle diameter of 0.23 micrometers, there is also no aggregate and stable distribution is shown 
over a long period of time, and putting in 10ml of ink and strong-**(ing) it in a 20ml test tube. Printing using an ink 
jet printer was very stable, and did not produce nozzle blinding, either. Moreover, when printed in the regular paper 
(PPC form) using the obtained ink. it dried immediately and few printing images of a blot were obtained. 
(Example 3) the ink of an example 1 — a compound 6 — further — use 1.2-micrometer filter for 0.1 ****** and 
this water distribution object — a fault — carrying out — Inkjet record — service water — it considered as sex 
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ink. 

[0061] The coloring resin particle in the obtained water color ink (microcapsule) had very little foaming of ink after 
having the mean particle diameter of 0.23 micrometers, there is also no aggregate and stable distribution is shown 
over a long period of time, and putting in 10ml of ink and strong^**(ing) it in a 20ml test tube. Printing using an ink 
jet printer was very stable, and did not produce nozzle blinding, either. Moreover, when printed in the regular paper 
(PPC form) using the obtained ink, it dried immediately and few printing images of a blot were obtained. 
(Example 4) the ink of an example 1 — a compound 7 — further — use 1 .2-micrometer filter for 5.0 ****** and 
this water distribution object — a fault : — carrying out — ink jet record — service water — it considered as sex 
ink. 

[0082] The coloring resin particle in the obtained water color ink (microcapsule) had the mean particle diameter of 
0.22 micrometers, does not have an aggregate, either and showed stable distribution over the long period of time. 
After [ of storage ] not a year, there is no generating of an aggregate, and it was stable and, as for printing using an 
ink jet printer, nozzle blinding also produced it. Moreover, when printed in the regular paper (PPC form) using the 
obtained ink, it dried immediately and few printing images of a blot were obtained. Although re-inJected after neglect 
for seven days, without carrying out capping of the nozzle, there is also no blinding and it was able to print. 
(Example 5) the ink of an example 1 — a compound 8 — further — use 1.2~micrometer filter for 0,08 ****** and 
this water distribution object — a fault — carrying out — Inkjet record — service water — it considered as sex 
ink. 

[0063] The coloring resin particle in the obtained water color ink (microcapsule) had the mean particle diameter of 
0.23 micrometers, there was also no aggregate, and showed stable distribution over the long period of time, and did 
not have foaming of ink after putting in 10ml of ink and strong-**(ing) in a 20ml test tube. Printing using an ink jet 
printer was extremely stable, and did not produce nozzle blinding, either.- Moreover, when printed in the regular paper* 
(PPC form) using the obtained ink, it dried immediately and few printing images of a blot were obtained. 
(Example 1 of a comparison) Except having removed the compound 1. a prototype was built like the example 1 and 
water color ink was obtained. Although the microcapsule in the obtained water color ink has the mean particle 
diameter of 0.23 micrometers, there is also no aggregate and stable distribution was shown over the long period of 
time, foaming of ink after putting in 10ml of ink and strong-**(ing) it in a 20ml test tube was large. Printing using an 
ink jet printer was a little unstable. Moreover,. when printed in the regular paper (PPC form), using the obtained ink, it. 
did not dry easily. 

(Example 2 of a comparison) Although it replaced with the compound 1 and water color ink was made for the,:silicon 
system defoaming agent as an experiment like the example 1 using the O.lisections, the aggregate was accepted in 
the part, although foaming was not about one example of a comparison, it was large, printing using an Inkjet printer 
was a little unstable, and nozzle blinding was produced. Moreover, when printed in the regular paper (PPC form) 
using the obtained ink, it did not dry easily. 

(Example 3 of a comparison) replace with the compound 7 of an example 4 and use [ the ethylene glycol propyl 
ether (one mol adduct of ethylene oxide of propanol) ] 1 .2-micrometer filter for 5.0 ****** and this water 
distribution object — a fault — carrying out — ink jet record — service water — it considered as sex ink. 
[0064] Although the coloring resin particle in the obtained water color- ink (microcapsule) has the mean particle - - 
diameter of 0.20 micrometers and did not have an aggregate in first stage, one year after storage, the aggregate had . 
produced it at the bottom of a container. Although printing using an ink jet printer was re-injected after neglect for 
seven days, without carrying out capping of a lifting and the nozzle, since it was blinding, it was not sometimes able 
to print the abnormalities in injection. 
[0065] 

[Effect of the Invention] the ink jet. record which contains the propylene oxide addition polymer of lower alcohol in 
the ink which has the foamability which the coloring resin particle to which the endocyst of the coloring agent (B) 
was carried out with resin (A) is distributing in an aquosity medium according to this invention — service water — 
sex ink is excellent in permeability and a blot does so the exceptional remarkable effectiveness that foaming is 
small, few on a recorded material. And the Inkjet injection property which is excellent in distributed stability, and 
does not have nozzle blinding as a result, either, and was stabilized Is also made possible. 


[Translation done.] 


http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejye 


04/04/19 


o 


mB^smmif (jp) <i2> & ^ ^ tf= ^ # (a) iumwmmikm^n 

#M¥10 -46075 

mimS iPj«10^(1998) 2^170 

(sDinta* iKmm ffpiwm^ Fi s^s^i^cflim 

COQD 11/00 PSZ C0 9D 11/00 PSZ 


i^n^ mm^ m^<Dmi ol 7 m) 


(21)fflS»# 

49078-237740 

(71)aHA 

000002886 





mtmB 



A]^MS«IE$rF 3 TS35«58# 



(72)«IH# 

Ga# m 


fmT7— 312373 




Jp 7 (1995)11^300 




0* (JP) 


«!f5m^tjei5:il5«»^l»rslf 3 -78 -SOS 


msvs-mm 




ip8(19g6)5^27B 


«fS»FBa*jyc*:8 -16-15-101 


0*(JP) 

(74)f^HA 



(54) CfBM©«iW] 'f^iriJxy hE«ffl*tt'f 


(57) [^j^] 

j^Mff$mt4Mfli (A) \zi^-oxmm\ 

:r =^r HftiPfi-&<*:*^«-r i> c i: ^l^® i: "T i) ^' 


(2) 

1 

im^mii &mMm^mm (a) iz^^xmmi 

(B) t^fyn^tirzm^mmn^t^7i<.\imi^fpiz'$^m{. 

tSi^flg^^tJ-f >^-r-$)-5A^. Xtt^Jig (A) i:L-t* 

>i'T-fei)li5l?JB iBBmc-f >^o 10 
[»5lcJi3] -iy^t^. mm (A) ilb-CaB*^«!C 

> dr K ^^r^OS^^*:T• * -5 ii*JH U 2 Xtt 3 l3fS® 

JBU 2X(i38B«®-f ><?o 20 
t-feSB»*JBl, 2Xii3iB«<D'< ><^o 

K{^AP^r>iUiS 2 - 8 ^ Sfi^i*:-r-2fe SM*JM 5 aB 
JpS^^*:*^ M^i^2~4©<£igir;va— ;i/®rDbfu 30 

:t^i^ HcDipia^tiO^^HSl 0~4 0-CS)i>iS^JH4iB 

[Bi^JHi 0] -f (A) ^asrwr 

•5. ^ffiA^S 0JiJl±2 8 0 WTffl^figWSi (a) ®'i>:fe 

<iit)-^*s^« (b) -e4'«]$n-c^^ea7j<^5-tictt 
■^)i§T-feSCi:S:il$6a:i:t-SiiScJi3iB«®^' >i7o 
(»S5JHi 11 JI» (b) 7';i/3-;i'r5>t?* 40 
^ii«Jli OBBKo-r^^o 

[0 0 0 1] 

[0 0 0 2] 50 


!KfM¥ 10-46075 

2 

6 •So 

[0 0 0 3] b*»b«i:Ase). !ie3l5®7lc14'f >i'®^<tt 

CD 7 1 -y u > ^ « tv 5 U - H * ^ C T « b I ^ WfiJ 
[0 0 0 4] ±HB^^^^SaSl^t-i.fcto{CV^t)«9)S7Ktt® 

* F*3a-r 5;©flit9-i!cS© -f > ^ tVT O S o 

[0 0 0 5] mBISg?S©*t4'l' ><?ii. ^>^7ffl7jc^ 
^«^;r^*v^y XMtffi®'!' >^'*SJS±»{c J;^S^i«ftr 

ffl o ?. » W*e i: (i V % ^ jEc o 

[0 0 0 6] ^)ig^i!cM®7kt4-1' ^i'ti. ^' >^'®7X^ 

-5i:V^a*iJ;^*safeSo Mt^&Hi^it. !|tMBa5 8-4 5 2 

7 2-^i^«T-{i*Jl4t:^*bfc'i7U^>;KU V-7 7^>y 
^':^^^tr'f ><:7$Ifig!^, iKf^aae 2-9 5 3 6 6#i5: 

b. ^ibizmm mm xmm^^tsykmmtm^Lx 
fL-fb ^ -y- fe^ s** * b -r ^ u V -iia^ cfi 1*1^ ^ 
nfess^et^^fc-f >^ifimm^n. nmme 2-254 

8 3 3^^kmr'{t^y-tMtm(ommmmt7i^t(Dm(D 

mmmommmm^^ti. i^mw- 1-170672^ 

ii$BT-(±|Bl»tc-x'^D:*jr-fe;i'<t;bfce*?:$*fSBB 

[0 0 0 7] b*^b:feA5^. ^*i?>T-f#?)nfe«e«ai 
:&iici^ffl^iic^^l4«i'i:>-rb*)+^-r'i±^<. 
•fe ;i/<bB# tcffiffl f -5 #fflfSt4^J^©^ST- ta jit % *s A ^ 
'f ><:7i;i>y h®i!gW!|$|4As-i>1'b<fe+:9-T?tt3B:*» 

[0 0 0 8] ±IBbfe1i'5;tie*®'r >^tt. «aB^**± 

[0 0 0 9] X. -mmtj:mm(Dmmi'pmmm^m 


3 

[0 0 10] 

f SSJcD-r > ^ I h iB^ffl7jc14-f > i: 

bTtt. J^)JSffMi4-^i§ (A) (Ccfco-C^fe^J (B) *s 
[0 0 11] 

[PH*i?^1-i.fe«)®^@] *^BJ#^{i> ±I3®B 

[0 0 12] •r«:t)%*^B^{i> JSMffMf±«ll& (A) 
fcJ;-D-r«fe^J (B) *S|^S^nfc«fe«JigifSl[^AS7l<tt 

jSE#;4't^iicb-ci^?>'f igM7';i'3-;i'©r 
D HMijafi-&i*:4$*-r-5c ^:<&!Itafci:■r 

§ o 

10 0 13] :^mM(D-( >i7i^:iL^^ vtmm^{^^ >^ 
©'^-^^tt, &mmm.^mm (a) {::j;oT«feffl 

^b^f ^^^:l^or>^;^^*bT^,^-5o m^mmm 
b-c^ ^KS^^«fi!ci--sj^)jiJfMt4^fl§*^7jc^?gl4-e 

[0 0 14] *fc> ^tititmiz. ^m^^^m^-t^ 

[0 0 15] *^B^{i. ^m(D%<hm'^my3 
(A) ic<toT«fe^j (B) t^f^^^ntzm^mmw.^ 

*57jct4iSE<*;4'(c:S-i!(bTV^-S'i'>i'*sH*fc:*-r-i.> S 

SrifPSiJf ?. c i: a t> i: o i: b T I ^ S o 
[0 0 16] CCDTztb. 'f ><^£D«iH4St>*/XttYai: 


(3) !Rfll^ 1 0-4 6 0 7 5 

4 

[0 0 171 ;i/©rni^u>;t^i^K 

mum-^iiit b-rtts i ~ 6 ©ffij&T^i'n 

6<j{c:(±. i^mS(l~6©<£iSl7';i/r3-;i/®7*Dtfu>3!- 
10 dpi^ K#$feftSPfi^<*:-?>. jK^I51~6®<£i8ir;P3- 

[0 0 18] C©^®7'Pfcru>:t=^i'Hfc:{#ffl^*l-5 
^©flfe©7';V=^U>:t*-> Ki: b-Ctt. 0ax.«:ii5=-U > 

20 [0 0 19] ffiigi7';i/3— ;u©rDtr^>:^:^ri^ KftSP 

b<tt, :R«:fi«j{rtt:r^'y-;v©3i5=-l'>:4-=3Fi'KSV 
K). =&^©f'i-*p^;i/i!{tt3 - 6^>;i'©*)©*sit$(ci?* b 

^p«-&#;©^^4fflv^•5©^cJ:t^-c^ 

;i/©7'ahru>2t-:^ri' H-:c^U>3t-:^5^ HJt#*P«-& 
fli:i:©#fflAs»^b<. #{CJ^m^l~6©^£i^7';^n 
-;i/©7'D bf U K 2 - 8 ^ ;KtJiPfi-&<*i:jS* 

i&l~6©ffi^T;i/rj— ;i/©7*nt;b>;t*i/ F (2- 
8^;i/) -ai^U>:i-^r5^ K (2-8^;v) ifeftipa-^ 

#:i:©flfffl*se*,$f^ bV^o 
[0 0 2 1] fSMT;U:3— >'l'©7°DbfU>::r^i^ KftSP 
a^«:©aT^. 1tCj^^^2~4©fiif&T;i/3-;i.©r 

40 D u >;^-:^r H 1 ^;^^t^p^*:l*^ jSMJBmi4«Jii 
(A) (cj;o-c«fe^j (B) ■b^n^^nfzm^mm^=i' 

M^t>-f, <'>^©7k^^^lt#©S^«?i4^A©lSHt? 
[0 0 2 2] i£i^T;b3-;i/©7-Dtflx>;t=3pi^ K^tiP 

fi^f*;*J©dt>. jK^i!t4©:/5=-;i^7';i':3— ;i/©rDhr 
U >3t-:^i/ h-©¥J^M»p^ ;u» 1 0 ~ 4 0 ©«■&(*:{*, 

JS^IiiffM1*^fl& (A) {Ccto-t«e^) (B) A^F^a^tl 
50 fe«6MJ|gM^ AS7Ki4J«i*:4'(c^i( bTl^ -S > ^ ©« 


(4) 

5 

[0 0 2 3] WTtc. i&m.T)l'a—)V<Dyaif]y>:t^ 

-fb^t/S -/i/CDT-n t:u>:t^5^ (4^;v) 10 

-fb-^tie ^^dpity— ;kz)ji^u>;*-#s^ K (6^r;i/) 
• trw >3|-*'> K ( 4 ftina^^*: 

;!') ftSD^ 

■fb-^i^s ^i/CDT-D tru>:^:^i' H ( 1 7 . 7 20 

[0 0 2 4] m^mm^'^-^mm^^fkmmwL'sm^^ 
(A) {^ijv^T, #{c^i^®)3g (A) (Dmm<Dmm\±u 30 

jTMtt^sgtt ^ n a #:(ifs®?att-c- 2. ^ ti ^ « v ^ 

[0 0 2 5] -^-Xl" >i7 4Hc^$ti?,jJr(i^ff$^14^)!g 

(A) tuTtt, iB*^i^f4®JS^mffM^4«^^i*^ m 

iii«l*W«iJm*. fft-i.^ffliss 0W±2 8 OJitTffl^ 
fig^lli (a) *CD'>«:< ^4)-aJ#^a (b) f4> 


10-46075 

6 

[0 0 2 6] j^aiff^fiKtt'^fli (A) i: bttt. ^^JPtiffl 

t4©fliAs^^1'^^^)^^fflT-#^o c®cta^©Jii (a) t 

[0 0 2 7] ^Si (A) i:L-r±gBLfc. bl^SB 
fS^^l^ai (a) ti^ «t,-l9:6<j{c{i;^^u>- 

^j') ■r^v)mmmm^$>?>o ^mmm (a) i:bT 

[0 0 2 8] iiti?>oJta-&Wi. 'J>*< i:t)-^ffl-g|5 
*sw*)fe^tt©?i5^-^^ffi^JS J; -2) ;t >?g^^ 
^^T^)A^^o HuSB^fiK^liM (a) -^m^^-zmm (A) s 
aB*^»^4:^li^:Utffl^^SJ®^K:^±. -t®S8«®'> 
^<i:*-gPASffi» (b) -e4'lo^^^fe^)©■C'*-5^e^^ 

e.ti^ S BTk^SSctt-^fliA^Tkt L:ft^^aS{c4'^a■r 
^::^P;tT^)ct^^o 

[0 0 2 91 Wflg (a) ©^-m^Jii^'-rt^jIS^^tl-S 

•fe©-c•tt^^^**^ ^^fli (a) ©^a©6 o^;v%j-:^±s 

^ o 

[0 0 3 01 ^» (b) fci)r;i/*Utt4'«i^Ji:L-c 
tt, 0liA«*Sl^b:^ V^)t>K, TkiJ^b* U "i'A. TkH^b 

Uf^-r^A^OT^v:*; U#M©7k^'fbi^. 7'>^-T, h 
U >. ^ u >ll©Jtattt)K®fte. mvi 

[0 0 3 1 ] *^0^-effiffl^tiS^S**-r5!|t^^<ffi 
©^fli (a) (c. *^*^i)4'fP^riJ4^JPbT'l3Wr-5*^6 
hbttt. ^»^ix*^^llt (a) ffl*«i«^«^^g(^iS 
J!ral-2.ip. WMM (a) ®W«l?§j«?gf?S^;*i4J«i*:i:=& 
?g^-rsi®{c> 7j<<4Jm4«(c:^iPt-5A^^®;^^<£aiR 

[0 0 3 2] *^B^t?®»fe^J (B) fl^fCRS^^n 


7 

[0 0 3 3] C©*e^J (B) (is *^B^<DA^*^-5-<- 
(A) C^*lS^i^-Cl^?) (Z(DHmt:-7-( i^Oijy'-kJV 

♦fe^pj (B) (D^mm. {^mm.) t±. *^B^ici3its?a 

7j<tt^' >*>4'-C0. 5~1 0«S%i;)5:-5J;^:&«tf» 

[0 0 3 4] :^mn-n(D^—y^^ y^'^txam-^m^ai^'?- 
y. tM^m (B) sr^tfjsiKji^fiKi4«fli (A) mmmm. 

[0 0 3 5] ^2S|igi:L-Cs ^-ispgT-ffe.nfc^;!/ 

[0 0 3 6] B3®mi:LTs >i'i^:t<y MB^ffl* 

fism©xgtt«^{c J; o -c tt« < c i: * & i. o 
[0 0 3 7] m2*fctt3®!Pt®XSASi8?TLfc 

[0 0 3 8] i^s ytf t LXs i»*i4A^-:3zk^ 

[0 0 3 9] cc^^tcti. &mmm(D^mxs\^m. m 


(5) ^KfM^l 0-4 6 0 7 5 

8 

[0 0 4 0] Lt^LtJiifi^. i^7j<tt*^07jc^?gtt®jKBM 

mnmmmiz j^-^xm^mifi\*in$tirzm&mmn^iz 

^(Di^mmmmmiz x^xm&mifim^^ntzm^m 

10 (4. <fc»3{£jeTat4i:^S®-t-$f^bi>o 

[0 0 4 1] teffi?Utl®^{C. ^ig^Sg (A) tr^^f 

)v, ji^y— VT'D fcr;i/T;i/3— ;i/^®T;i/n — 
[0 0 4 2] iP*>S*«l^^®ffifflaJ±s *«Wt*5»t 

?>mm^m^rtnmizm^$tii^\,Mfi. mm (a) / 

K««6^?^©fifiJ:b AS 1 / 1 ~ 1 / 2 0 i: S i a «tS 
AsjfSbV^o 

[0 0 4 3] ±m^)i'^-y^izt±. mmmti^x. 
tc/sb-c^sic^j, nT^ffl> ^{bi^jh^j. m^m«&mm 
30 HuiB^^s is.mmmi^mm (a) . se^j (b) i: 

[0 0 4 4] ±m^)v^-y.iim^:^ti^jii\imm±. 

^i:bTi^ai-v ^'r>^7i:bt:fflt^^fe«), yX;vggg 

b-r ^tr^gaEi** a 3 o 
[0 0 4 5] A^A^-2)7ktSj«f*;{C{4> ^ y-W,U 

m-o^t {.x^mm±<Dtzit>(D7m^mmmm^^m 

Jix± ® ^ « f -5 1) ® As^ffl ^ n s o 
[0 0 4 6] z(D^of3^^mm±mt\^xit. ^izjsi^ 

— ;V, j;x.5=-L'>i'"U n— :K'J Ji^^PV^^Un- 
^U, ^u-feU >^®f5.ffiT;u3— ;i/i^s N-p<5=-;i/-2 
-hfnUHv, 2 -trn U h*>«?®l^D i; H>li, 

50 [0 0 4 7] iNf^C*^B§t:i5^^-C^±^ U -fe 'J >As^ 


9 

J;oTM'5:5*5^ a^Tkl 0 Ofifig|5(C?sfLT 1~1 5 

itl 0~5 oaagPAWjgT-afeSo 
[0 0 4 8] Sfc. ±iB*tt^i*:{ctt, ie:>S(cj5i:-ci^ 

[0 0 4 91 t'ffi^mmi^n^mt bra. i^cRg^^ 

- N - 7^;i/|?cD^5^ U 3— T^^i/^^ffli-v 

[0 0 5 0] *^B^■T?ffl^^2>^t^^S^f*:|i, ±IBLfcii 

fe^«^*b-c*5D> ^tle>ttK$:«^ib■rl^So mm 

0. 1~1 0aa:%i::&2)J;o*fiA5i!fSbVA= 
[0 0 5 1] :$:^H^CD*tt^' ^^S-tcji. 'i:>StJE£; bT* 

t), $fcx •?ti^cD?g-&^{::^SPbTt)<ti^o 
[0 0 5 2] C®«{cb-C?#?>tlfc7jcS^ ><5'{i. 
5^ :n >^ h iB^^SCtc J; 13 . *Sf3^M±{c:mil©iij^* 

^ o 

[0 0 5 3] 

?ub*{c J: otsifi-r *«-^4«?<j{c b-r iJiW-r s i;i*jcD 
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©le^i^S:^^ > hi/i-*--e4^^i^^b. 

;<5^;i/ai5^;i/'5r h> 4 OgP 

VrDtr^WT^brJ— ;!/ 4 0gP 

^APx.Tf^^!Kl«:ai IjHIU ^;u-^-X?if^8[l 7 osb* 
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>S^7k6 0 0g|5©?M-a-?g?:«^5ml©jiK-C-?iST 

40 [0 0 5 8] «fe«fli3ia^ ( ^ D *r-fe;i/) zkts-ic 
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50 b^cA^ofco f#^^^fc-1'>i^«:ffl^^t:^ili^ss (P 


(7) 

11 

(mmm 2 ) mmm 1 cd^ > ^ it-^m 4 ^Mtr 0 . 
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mc-r >i'®tai:t>{i^<^i:A^ofco -f >^i^x<;; hX 

isso'&^b's^'ofco S/tx mbtitz-f >i^^m^^x 
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